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that	pursues	depth rather than breadth, 
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•	 are	integrated into science at school	
and	so	legitimise	participation	by	
students	and	teachers;
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ASTA Science Awareness Raising Model: 
An evaluation report prepared for the 
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(Biological Science: An Inquiry into Life),	
the	Blue	Version	(Biological Science: 
Molecules to Man),	and	the	Green	







































































People Learn: Brain, Mind, Experience, 
and School	(Bransford,	Brown,	&	
Cocking,	2000),	Knowing What Students 
Know	(Pellegrino,	Chudowsky,	&	Glaser,	
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BSCS Science: An Inquiry Approach.	This	
program	is	based	on	the	design	study,	






















































































































































































































































































































































































































































Pre-test – free lunch Pre-test – no free lunch

























Pre-test female Pre-test male






























































(Eds.).	(2000).	How people learn: 
Brain, mind, experience, and school.	
Washington,	DC:	National	Academy	
Press.
Bruner,	J.	(1960).	The process of 
education.	New	York:	Vintage	Books.
BSCS	and	IBM.	(1989).	New designs for 
elementary school science and health.	
Colorado	Springs,	CO:	BSCS.
BSCS	and	IBM.	(1990).	New designs 




BSCS.	(2000).	Making sense of 

















































(2006).	America’s lab report: 




R.	(2001).	Knowing what students know: 




























Australian Council for Educational Research 























































































































































































• explain phenomena  
 scientifically; and
• use scientific evidence.
How you 




• about the natural world  
 (knowledge of science)
• about science itself
• (knowledge about science)
How you respond to science 
issues (interest, support for 
scientific enquiry, responsibility)
Figure 1  Framework for PISA 2006 science assessment
Figure 2  PISA 2006 knowledge about science categories
Scientific enquiry
• origin (e.g., curiosity, scientific questions)
• purpose (e.g., to produce evidence that helps answer scientific questions, 
current ideas/models/theories guide enquiries)
• experiments (e.g., different questions suggest different scientific investigations, 
design).
• data type (e.g., quantitative [measurements], qualitative [observations])
• measurement (e.g., inherent uncertainty, replicability, variation, 
accuracy/precision in equipment and procedures)
• characteristics of results (e.g., empirical, tentative, testable, falsifiable, 
self-correcting)
Scientific explanations
• types (e.g., hypothesis, theory, model, law)
• formation (e.g., data representation; role of extant knowledge and new 
evidence, creativity and imagination, logic)
• rules (e.g., must be logically consistent; based on evidence, historical and 
current knowledge)
• outcomes (e.g., produce new knowledge, new methods, new technologies; 






three	areas:	Interest in science, Support 
for scientific enquiry,	and	Responsibility 



















for	Interest in learning about science	and	
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of Science Education 23(5),	441–467.
Figure 4  PISA 2006 field trial items per cent correct
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Appendix: PISA 2006 Sample Science Items 
BREAD DOUGH 
To make bread dough, a cook mixes flour, water, salt and yeast. After mixing, the dough 
is placed in a container for several hours to allow the process of fermentation to take 
place. During fermentation, a chemical change occurs in the dough: the yeast (a single-
celled fungus) helps to transform the starch and sugars in the flour into carbon dioxide 
and alcohol. 
Question 1: BREAD DOUGH 
Fermentation causes the dough to rise. Why does the dough rise? 
A The dough rises because alcohol is produced and turns into a gas. 
B The dough rises because of single-celled fungi reproducing in it. 
C The dough rises because a gas, carbon dioxide, is produced. 































Question 2: BREAD DOUGH
A few hours after mixing the dough, the cook weighs the dough and observes that its 
weight has decreased. 
The weight of the dough is the same at the start of each of the four experiments shown 
below. Which two experiments should the cook compare to test if the yeast is the cause 
of the loss of weight? 
A The cook should compare experiments 1 and 2. 
B The cook should compare experiments 1 and 3. 
C The cook should compare experiments 2 and 4. 
D The cook should compare experiments 3 and 4. 
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Question 3: BREAD DOUGH 
In the dough, yeast helps to transform starch and sugars in the flour. A chemical reaction 
occurs during which carbon dioxide and alcohol form. 
Where do the carbon atoms that are present in carbon dioxide and alcohol come from? 
Circle ‘Yes’ or ‘No’ for each of the following possible explanations. 
Is this a correct explanation of where the 
carbon atoms come from? Yes or No? 
Some carbon atoms come from the sugars. Yes / No 
Some carbon atoms are part of the salt 
molecules. Yes / No 
Some carbon atoms come from the water. Yes / No 
Question 4: BREAD DOUGH 
When the risen (leavened) dough is placed in the oven to bake, pockets of gas and 
vapours in the dough expand. 
Why do the gas and vapours expand when heated? 
A Their molecules get bigger. 
B Their molecules move faster. 
C Their molecules increase in number. 
D Their molecules collide less frequently. 
Question 5: BREAD DOUGH 
How much do you agree with the following statements? 





a) I would trust a scientific report more than a 
baker’s explanation of the weight loss in 
dough. 
1 2 3 4
b) Chemical analysis is the best way to identify 
the products of fermentation. 1 2 3 4
c) Research into the changes that occur when 




Imagine that you live near a large chemical factory that produces fertilisers for use in 
agriculture. In recent years there have been several cases of people in the area suffering 
from long-term breathing problems. Many local people believe that these symptoms are 
caused by the emission of toxic fumes from the nearby chemical fertiliser factory. 
A public meeting was held to discuss the potential dangers of the chemical factory to the 
health of local residents. Scientists made the following statements at the meeting. 
Statement by scientists working for the chemical company
‘We have made a study of the toxicity of soil in the local area. We have found no 
evidence of toxic chemicals in the samples we have taken.’ 
Statement by scientists working for concerned citizens in the local community
‘We have looked at the number of cases of long-term breathing problems in the local 
area and compared this with the number of cases in an area far away from the 
chemical factory. There are more incidents in the area close to the chemical factory.’ 
Question 1: HEALTH RISK?
The owner of the chemical factory used the statement of the scientists working for the 
company to argue that ‘the emission fumes from the factory are not a health risk to local 
residents’.
Give one reason, other than the statement by scientists working for the concerned 
citizens, for doubting that the statement by scientists working for the company supports 





Question 2: HEALTH RISK?
The scientists working for the concerned citizens compared the number of people with 
long-term breathing problems close to the chemical factory with those in an area far away 
from the factory. 
Describe one possible difference in the two areas that would make you think that the 




Question 3: HEALTH RISK? 
How much interest do you have in the following information? 









a) Knowing more about the chemical 
composition of agricultural fertilisers 1 2 3 4
b) Understanding what happens to toxic fumes 
emitted into the atmosphere 1 2 3 4
c) Learning about respiratory diseases that can be 





























































































































































































Figure 1  The role of professional development, curriculum resources 



















































































































































































































































































































































































































L.	(2001).	The status and quality of 
teaching and learning of science in 









Designing professional development for 




development for science teachers to 
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The current and 
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Senior school science 




























































































































(2005)	Who’s Teaching Science? Meeting 
the demand for qualified science teachers 







in Year 12 Mathematics across 







Teachers: Australia’s Future. Advancing 





(2006).	Inquiry into the Promotion of 
Mathematics and Science Education.	
March	2006.
Harris,	K-L.,	Jensz,	F.	&	Baldwin,	G.	
(2005).	Who’s Teaching Science? 
Meeting the demand for qualified 





(2003).	Clever Teachers, Clever Sciences: 
Preparing teachers for the challenge 
of teaching science, mathematics and 































































































































































































The world of school 



































Possible questions to be 

















































































































from the Teaching Profession on Teacher 






















































































































































































































































































































































































































































2.	 Assessing students’ work:	teachers	
provide	evidence	of	how	they	use	



















5.	 Leadership and collaboration in 

























































Research on the 
reliability and validity 




















































































































































































































































































































L.	(2000).	The status and quality of 









Teaching as the learning profession. 
Handbook of policy and practice.	San	
Francisco:	Jossey-Bass	Publishers.
Ingvarson,	L.	&	Kleinhenz,	E.	(2006).	
Standards for advanced teaching: A 






credentials: Standards for primary and 




Standards for professional development 
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Where does science fit into society? 
How much ‘say’ does science have 
in issues that arise in society? How 
much credence is given to science 
when it comes to various aspects of 
society? How much of an influence 
does science have on the daily 
lives of people in our society? How 
relevant is science to the students’ 
daily lives? Have we given students 
the tools to make responsible 
decisions in the future? Have 
students made a link between the 
decision making and the presence 
of science? We’ve amalgamated 
science with ethics, legalities and 
politics, but is there science in all of 
these areas? Have we emphasised 
that there is a link between decision 
making and science? Should we have 
made it more explicit? How do we 
get them [the students] to establish 








Can you run a science curriculum at 
Year 9 that is solely based on our 
Big Picture Science? Why wouldn’t 
we make this part of the science 
curriculum? We are thinking more 
and more that this is something that 
should be just like any other topic. 
During this unit there has been no 
emphasis on content. The content 
has been left up to the students to 
explore. If your curriculum was like 
this for an entire year, would the 
link between science and society be 




We feel that it is science simply 
because decisions are made in 
science and a large aspect to this 
assignment was decision making. 
We view science as having two 
aspects: content and application. 
In terms of what is science and 
what we teach in science, we as 
teachers make a decision about 
what is science content and what 
is application. You could therefore 
teach a unit that is all content 
without necessarily considering the 
applications of the science within 
society. Do the students view science 
as all content? How familiar are 
students with the fact that science 
has content and a role in society? 
It is obvious that for students to 
appreciate science’s role in society 
they need to be familiar with some 
scientific content. Thus, we ask the 








































































































































































Purposeful learning and 


















































































































































































































































































Rebecca and Vojtech’s 
Story – making sense of 

















































































































































Laboratory Life: The social construction 
of scientific facts.	Sage,	London,	UK.
Loughran,	J.	J.,	Berry,	A.,	&	Mulhall,	P.	
2006.	Understanding and Developing 
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PROJECT OF SIGNIFICANT LEARNING
ESSENTIAL SCIENTIFIC & MATHEMATICAL










































































































































































































teaching of science and mathematics 
through the collaboration of Flinders 
University staff in the Australian Science 
and Mathematics School: New science 
foundations project.	Melbourne:	ACER.
Australian	Government	(2004).	







Harpaz,	Y.	(2000).	Teaching and learning 






Year 10 Year 11 Year 12 All
2004 2005 2004 2005 2004 2005 2004 2005
General 
satisfaction
71 78 80 69 67 69 73 72
Teacher items 87 85 83 78 85 83 85 82
Relevance items 86 76 84 74 75 76 82 76
Success items 81 74 86 78 68 75 79 76
Status items 69 70 73 72 71 70 71 71
Social  
integration items
88 88 88 86 91 88 89 87
Negative  
affect items


































































































What do we know 






























































What science do 






















































































































































































































Are students interested 


































































































































Do students study 




































































L.	(2004).	Facing the future: A Focus on 
mathematical literacy among Australian 










































































































































































































































































































































































































in	biology.	International Journal of 
Science Education	22(9),	895–935.
Cuban,	L.	(2001).	Oversold and 













































































































































































concluded	that further science studies 
should be avoided unless they were 



















relevant to my present or future, or helps 
me make decisions about my health, and 
that 62 and 65 % of females and males 
in Year 4 like science, but by Year 8 only 
26 and 33 % did so.


































































































































































































































in	having any science stories to tell,	in	
communicating within and from science,	
in	knowing science as a way of thinking,	
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1–10 0 0 0 0 0
11–20 2 0 0 0 0
21–30 20 10 4 3 1
31–40 50 49 52 54 49




35* 38 39 40 41*





























































































































Minutes of science 
taught per week
Per cent of respondents
2004  
(n=91)
Term 1 2005 
(n=91)
Term 2 2005 
(n=85)
60	minutes	or	more	 30.8 72.5 62.4
30	and	60	minutes	 40.7 26.4 27.1
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